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c = 12.1910 (9) A 
a = 96.109 (6)° 
p = 96.404 (6)° 
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T min = 0.598, r m;lx = 0.833 



V = 869.51 (11) A 3 
Z = 2 

Mo Ka radiation 
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In the title compound, [Zn(C 7 H 3 NO 4 )(C 10 H^3)(H 2 O)]-H 2 O, 
the Zn 11 atom has a distorted octahedral coordination 
geometry. One of the water molecules is coordinated with 
the Zn 11 ion and this molecule forms an O— H- ■ O interaction 
with the lattice water molecule. The pyridine -2,6-dicarboxyl- 
ate ligand is almost planar (r.m.s. deviation = 0.0242 A). In the 
crystal, C-H- ■ O, C-H- ■ N, O-H- ■ O and N-H- ■ O 
hydrogen bonds are present. 

Related literature 

For the biological activity of 2,6-pyridinedicarboxylic acid, see: 
Chung et al. (1971); Tang et al. (1968). For the crystal struc- 
tures of pyridine-2,6-dicarboxylate derivatives, see: TJ$ar et al. 
(2007a,6); Ucar et al. (2009); Cui et al. (2011). For C-H- ■ O 
interactions, see: Desiraju & Steiner (1999). 



Refinement 

R[F 2 > 2o(F 2 )} = 0.028 

wR(F 2 ) = 0.071 

S = 1.05 

3398 reflections 

315 parameters 

3 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.36 e A~ 3 

A/Cw, = -0.51 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C10-H10---N4 


0.93 (3) 


2.59 (3) 


3.189 (3) 


123 (2) 


05-H5B-06 


0.82 (4) 


1.95 (4) 


2.750 (3) 


166 (4) 


N2-H5-03 1 


0.75 (3) 


2.08 (3) 


2.823 (2) 


172 (3) 


06-H6B- ■ Ol" 


0.86 (2) 


2.05 (2) 


2.832 (3) 


151 (2) 


05-H5A-02 ia 


0.83 (4) 


1.97 (4) 


2.804 (3) 


176 (3) 


C2-H2- ■ 02" 


0.94 (3) 


2.56 (3) 


3.432 (3) 


155 (2) 


C3-H3- ■ 04 lv 


0.86 (3) 


2.41 (3) 


3.117 (3) 


140 (2) 


C15-H15-02 v 


0.88 (3) 


2.57 (3) 


3.309 (3) 


142 (2) 


Symmetry codes: ( 


) -x + 2, -y + 1. 


-z + 1; (li) 


-x + 1, -y + 1, -z; 


(iii) x + l,y,z; 


(iv) .v, y + 1, z; (v) 


—x, —y, —z. 









Data collection: X-AREA (Stoe & Cie, 2002); cell refinement: X- 
AREA- data reduction: X-RED32 (Stoe & Cie, 2002); program(s) 
used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to 
prepare material for publication: WinGX (Farrugia, 1999) and 
PLATON (Spek, 2009). 

The authors thank the Ondokuz Mayis University Research 
Fund for financial support. 
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Experimental 

Crystal data 

[Zn(C 7 H 3 NO4)(C 10 H 9 N3)(H 2 O)]- M r = 437.71 

H 2 0 Triclinic, Pi 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZJ2009). 
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.2 2 2' 3 2 6 

Aqua(di-2-pyridylamine-/r' N J\ )(pyridine-2,6-dicarboxylato-/c O JV,0 )zinc monohydrate 

F. Durkaya, N. Dege, G. Demirtas and I. U?ar 
Comment 

The large amount of the 2,6-pyridinedicarboxylic acid (dipicolinic acid, DPA) is contain by bacterial spores and may be 
related to heat resistance of bacterial spores (Chung et ah, 1971; Tang et ah, 1968). 

In the Figure 1 is shown that the pyridine -2, 6-dicarboxylato ligand has connected to Zn 11 ion through the carboxyl group 
and ring nitrogen. The metal atom has also connected to 2,2-dipyridylamine ligand thought two ring nitrogens. Thus, the 
Zn(II) atom has a distorted octahedral coordination geometry by two N atoms from the dipyridylamine ligand, one N atom 
and two O atoms from the pyridine-2,6-dicarboxylato ligand and one O atom from aqua ligand. 

The a lot of crystal structures with pyridine-2, 6-dicarboxylato ligand were reported in literature ( Ucar et ah, 2007a; 
Ucar et ah, IQQlb; Ucar et ah, 2009; Cui et ah, 2011) and our crystal structre is very similar with the crystal structure 
reported by Ucar a/., (2007a). The Znl— Nl, Znl— N3 andZnl— N4 bond distances are 2.1318 (18) A, 2.0327 (17) A and 
2.0269 (16) A, respectively, while the Znl— Ol, Znl— 03 and Znl— 05 bond distances are 2.1947 (15) A, 2.1755 (14) A 
and 2.3148 (19) A, respectively. In the crystal structure, the 03 — Cll — 04 and 01 — C17 — 02 bond angle for carboxylate 
groups are 126.5 (2)° and 126.4 (2)°, respectively. The some geometrical parameter were found as Nl — Znl — N3=89.01 
(7)°, 03— Znl— 01=152.19 (6)°, 01— Znl— N4=75.75 (6)° and 03— Znl— N4=76.80 (6)°. 

The crystal structure contains intra and inter hydrogen bonds. The d parameter for C — H—O hydrogen bonds had separ- 
ated a wide range and had different shapes for different donor atoms (Desiraju & Steiner, 1999). The d parameters of our 
crystal structure for H2-02, H3-04 and H15-02 are 2.56 (3) A, 2.41 (3) A and 2.57 (3) A, respectively. The D parameters 
for C — H—N interactions had given somewhat longer than C — H - O interactions (Desiraju & Steiner, 1999). The geometric 
parameters for CIO— H10-N4 and C15— H15-02 interactions are 0.93 (3) A, 2.59 (3) A, 3.189 (3) A, 123 (2)° and 0.88 
(3) A, 2.57 (3) A, 3.309 (3) A, 142 (2)°, respectively. The d parameters for these interactions are 2.59 (3) A and 2.57 (3) A as 
well as d value for CIO — H10 - N4 is longer than d value for C15 — H15-02, but the D value is bigger for this interaction, 
due to the angle belong to C15 — H15 - 02 interaction is bigger than other interaction. The 05 — H5B - 06 hydrogen bond 
is between the water molecules and the geometric parameters belong to this hydrogen bond are 0.82 (4) A, 1.95 (4) A, 
2.750 (3) A and 166 (4)°, respectively. The other hydrogen bonds have been given in Table 1. 

Experimental 

To ethanol/water (30ml, ca. 1:1, v/v) containing ZnCl2-4H20 (lmmol) and disodium dipicolinate (lmmol), 2,2-dipyridylam- 
ine (lmmol) was added slowly with continuous stirring. The resulting solutions were refluxed for lh and then filtered. The 
blue filtrates were allowed about 2 weeks at room temperature, and then the colorless crystals of title complex suitable for 
X-ray diffraction analyses were collected. 
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Refinement 

H6A and H6B atoms were located in a difference map and were refined with O-H and H - H distance restrains 0.80 (2) A 
and 1.60 (2) A, respectively. Other H atoms were located in a difference map and refined freely. 



Figures 




Fig. 1. The asymmetric unit of the title compound, showing the atomic numbering scheme. 
Displacement ellipsoid are drawn at the 50% probability level. 



Fig. 2. The crystal packing of the title compound in the unit cell. The hydrogen bonds were 
shown dashed lines. 



222' 3 2 6 

Aqua(di-2-pyridylamine-K N ,N )(pyridine-2,6- dicarboxylato-K O ,N r O )zinc monohydrate 



Crystal data 

[Zn(C 7 H 3 N0 4 )(C 1 0 H 9 N 3 )(H 2 O)] H 2 0 

M r = 437.71 

Triclinic, PI 

Hall symbol: -P 1 

a = 6.8349 (5) A 

b= 11.1246 (8) A 

c= 12.1910 (9) A 

a = 96.109 (6)° 

(3 = 96.404 (6)° 

y= 107.381 (6)° 

V= 869.51 (11) A 3 



Z = 2 

F(000) = 448 

D x = 1.672 MgirT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 18443 reflections 

9 = 2.4-27.4° 

|i = 1 .46 mm 1 

T=296K 

Prism, colorless 

0.44 x 0.27 x 0.13 mm 



Data collection 

Stoe IPDS 2 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

w-scan rotation 



3398 independent reflections 

3093 reflections with / > 2a(i) 
R int = 0.019 

6max = 26.0°, 0 m j n = 2.4° 
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Absorption correction: integration _ 

(X-RED32; Stoe & Cie, 2002) ~~ 

r min = 0.598, T max = 0.833 £ = -13— >13 

7786 measured reflections / = -15— >15 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.028 

wR(F 2 ) = 0.071 

S= 1.05 

3398 reflections 
3 1 5 parameters 
3 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



w = V[a 2 (F 0 2 ) + (0.0354P) 2 - 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Apmax = 0.36 e A~ 3 
Ap min = -0.51 e A~ 3 



0.4854P] 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two Is. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


Th *IJJ 

u iso ' u eq 


CI 


0.8321 (4) 


0.6257 (2) 


0.2034 (2) 


0.0405 (5) 


C2 


0.9281 (4) 


0.7536 (2) 


0.2147 (2) 


0.0457 (5) 


C3 


1.0007 (4) 


0.8203 (2) 


0.3211 (2) 


0.0448 (5) 


C4 


0.9665 (3) 


0.7576 (2) 


0.4108 (2) 


0.0384 (5) 


C5 


0.8625 (3) 


0.62585 (18) 


0.39379 (17) 


0.0305 (4) 


C6 


0.7053 (3) 


0.45086 (19) 


0.50443 (17) 


0.0301 (4) 


C7 


0.6890 (3) 


0.4313 (2) 


0.61532 (19) 


0.0371 (5) 


C8 


0.5781 (4) 


0.3143 (2) 


0.6365 (2) 


0.0428 (5) 


C9 


0.4779 (4) 


0.2187 (2) 


0.5475 (2) 


0.0457 (5) 


C10 


0.4947 (4) 


0.2455 (2) 


0.4423 (2) 


0.0421 (5) 


Cll 


0.8865 (3) 


0.1646 (2) 


0.28574 (18) 


0.0373 (5) 


C12 


0.6742 (3) 


0.10009 (19) 


0.21539 (17) 


0.0318 (4) 


C13 


0.5899 (4) 


-0.0290 (2) 


0.1784 (2) 


0.0404 (5) 
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Atomic displacement parameters (A 2 ) 
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U 22 
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U 12 
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t/ 23 
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0.0449 (12) 
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0.0071 (10) 


C2 
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Cl / 


U.U3 1U (,1UJ 


U.U3 /O (1 1 ) 


A A1/1/1 (\ A\ 

U.U344 (1UJ 


A A1 A/C SQ\ 

u.uiuo (y ) 


A AA11 (Q\ 

U.UU33 \p ) 


A AAAQ /fi\ 

u.uuuy (y ) 


JN 1 


U.U3U0 (5 J 


U.UZoj (5 ) 


A A1fi*7 (Ci\ 

u.u^y I \y) 


A AA*7A fH\ 

U.UU /U { / ) 


U.UUZj ( l) 


A AAA/i f~l\ 

U.UUUo yl ) 


JNZ 


u.ujz/ (yj 


a (yinc. /'OA 
U.UZ /o yy) 


u.ujzz (y j 


A AA^7 (H\ 

U.UUo 1 yl ) 


A AAC 1 

U.UUjI \ 1) 


a Ami ^7~\ 
U.UUZZ ( /J 


IN 3 


U.U3 15 (5 J 


U.UZ50 (5 ) 


A AQCA /fi\ 

u.uj ju (y ) 


A ai az: fTA 

U.UlUo ( /J 


A AA 1 (H\ 

U.UUlO \ 1) 


A AAQ 1 (H\ 
U.UUJ 1 \\l ) 


IN 4 


u.uzy4 {($ ) 


U.UZ / / \p) 


A AQAA f Q\ 

U.U3UU {($ ) 


A AA7Q (H\ 

U.UU /o ( 1 ) 


A AAT1 (f\ 

U.UUZ1 \p) 


A AAA 1 (H\ 
U.UUU1 \\l ) 


U 1 


U.Ujoo (5 ) 


U.U3Z5 (5 ) 


u.u j /y ( iuj 


A AI /"tA 

U.U 1 ZD { / ) 


U.U 144 { / ) 


A AAA/i (H\ 
U.UUUO { / ) 


02 


0.0343 (6) 


A A A "7*7 i'A\ 

0.0477 (9) 


A A A A 1 /A\ 

0.0491 (9) 


A A 1 A C /*7\ 

0.0145 (7) 


A A 1 C /'7\ 

-0.0125 (7) 


-0.0026 (7) 


03 


0.0324 (7) 


0.0308 (7) 


0.0396 (8) 


0.0092 (6) 


-0.0078 (6) 


-0.0010(6) 


04 


0.0539 (11) 


0.0424 (10) 


0.0875 (14) 


0.0246 (8) 


-0.0250 (10) 


-0.0019 (9) 


05 


0.0541 (10) 


0.0532 (11) 


0.0450 (10) 


0.0274 (9) 


0.0081 (8) 


0.0114 (8) 


06 


0.0919(17) 


0.0610(13) 


0.0670 (14) 


0.0290 (12) 


-0.0116(12) 


0.0154(11) 


Znl 


0.03612 (14) 


0.02497 (13) 


0.03752 (15) 


0.00839 (9) 


-0.00719 (10) 


-0.00130 (9) 



Geometric parameters (A, °) 








CI— N3 


1.360 (3) 


Cll— C12 


1.525 (3) 


CI— C2 


1.362 (3) 


CI 2— N4 


1.332 (3) 


CI— HI 


0.95 (3) 


C12— C13 


1.381 (3) 


C2— C3 


1.382 (4) 


C13— C14 


1.384 (3) 


C2— H2 


0.94 (3) 


C13— H13 


0.90 (3) 


C3— C4 


1.363 (4) 


C14— C15 


1.383 (3) 


C3— H3 


0.86 (3) 


C14— H14 


0.91 (3) 


C4— C5 


1.406 (3) 


C15— C16 


1.380(3) 


C4— H4 


0.92 (3) 


C15— H15 


0.88 (3) 


C5— N3 


1.339 (3) 


CI 6— N4 


1.334 (2) 


C5— N2 


1.372 (3) 


C16— C17 


1.523 (3) 


C6— Nl 


1.336 (3) 


CI 7— 02 


1.237 (2) 


C6— N2 


1.382 (3) 


C17— Ol 


1.266 (3) 


C6— C7 


1.403 (3) 


Nl— Znl 


2.1318(18) 


C7— C8 


1.364 (3) 


N2— H5 


0.75 (3) 


C7— H7 


0.93 (3) 


N3— Znl 


2.0327(17) 


C8— C9 


1.389 (4) 


N4— Znl 


2.0269 (16) 


C8— H8 


0.93 (3) 


Ol— Znl 


2.1947 (15) 


C9— C10 


1.357 (4) 


03— Znl 


2.1755 (14) 


C9— H9 


0.94 (3) 


05— Znl 


2.3148(19) 


C10— Nl 


1.361 (3) 


05— H5A 


0.83 (4) 


C10— H10 


0.93 (3) 


05— H5B 


0.82 (4) 


Cll— 04 


1.226 (3) 


06— H6A 


0.944 (16) 


Cll— 03 


1.268 (3) 


06— H6B 


0.860 (17) 


N3— CI— C2 


123.8 (2) 


C16— C15— C14 


118.5 (2) 


N3— CI— HI 


116.2(16) 


C16— C15— H15 


120 (2) 


C2— CI— HI 


119.9(16) 


C14— C15— H15 


121.7 (19) 


CI— C2— C3 


118.3 (2) 


N4— C16— C15 


120.37 (19) 


CI— C2— H2 


116.5 (18) 


N4— C16— C17 


113.52(17) 


C3— C2— H2 


125.2(18) 


C15— C16— C17 


126.11 (18) 


C4— C3— C2 


119.4(2) 


02— CI 7— Ol 


126.4 (2) 



sup-5 
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P/1 TU1 

C4 — C3 — hi 3 


1 1 A 1 / 1 A\ 

lzu.3 (ly) 


p-> r~"-> tji 

Cz — C3 — hi 3 


1 1 A /I / 1 A\ 

izu.4 (iy) 


pn /-I/I nr 

C3 — C4 — Cj 


ny. / (z) 


pn p,) o /I 

C3 — C4 — hl4 


ni a / 1 <c\ 

iz3.y (io) 


Cj — C4 — hl4 


llo.j (lo) 


Ml PC XT'") 

JN3 — CD — JNZ 


1ZZ.U / (lo) 


\T1 P C /-i /I 

JN3 — CJ — C4 


1Z1 .Z (Z) 


XT'-) pc p A 

JNz — Cj — C4 


1 1 £ "7fi f1 CA 

i io. /u (iy) 


XT1 P£ XT') 

JN 1 — Co — JNz 


IzU.OZ (iy) 


\T1 PZ /"I -7 

JN 1 — Co — C / 


1 T) 11 f 1 A\ 

izz.i i (iy) 


XT'") / p-r 
JNz — Co — C / 


I 1 *7 Az; / 1 0\ 

II /.Uo (lo) 


PO P*7 / • /: 

Co — C / — Co 


i ly.z (z) 


po r^H in 
Co — C / — hi / 


ni i / 1 £\ 
ill. 5 (lo) 


PZ ijn 

Co — C / — H / 


110/1 / 1 &\ 

1 lo.4 (lo) 


p-7 no pn 

C / — Co — cv 


1 1 A 1 /'TA 

ny.i (z) 


r^n PO lit) 

C / — Co — hlo 


1 "") A £ / 1 

IzU.o (1 /) 


PA PO I TO 

CV — Co — hlo 


1 ") A 1 / 1 *7\ 

IzU.z (1 /) 


pi a pn po 

ciu — cy — Co 


llo.!> (Z) 


PIP) PQ TTQ 

c i u — cy — riy 


i iy.o (io) 


po pa T in 

Co — cy — hiy 


111 O ( 1 o\ 

121 .0 (lo) 


Pf) PI A "\T1 

cy — c i u — jn i 


1 TJ A /OA 

iz3.y (z ) 


pa p 1 a inn 
cy — C 1 U — hi 1 U 


111 -5 / 1 T\ 

lzl.3 (1 /) 


Ml p i Pi 1 1 | n 
JN 1 — C 1 U — rl 1 U 


11/1 0/1^ 

1 14.0 (1 /) 


U4 C 1 1 — <J3 


IZO.J (z) 


pi a p 1 1 pn 
U4 — CI 1 — Clz 


1 1 O "") C / 1 A\ 

llo.Z!) (iy) 


r\i p 1 1 pn 
U3 — Cll — Clz 


IK T1 /1 0\ 
llD.Zl (lO) 


XT a pn pi 1 

JN4 — C 1 Z — C 1 3 


1 TA CI / 1 Q\ 

1zU.j3 (lo) 


JN4 — C 1 Z — C 1 1 


11/1 T7 / 1 *7\ 
1 14. Z / (1 /) 


p 1 1 pn n i 
C 1 3 — C 1 z — C 1 1 


nc 1 a / 1 n\ 

izj.iy (iy) 


V 1 Z, V 1 J V 1 i 


no.t yz. j 


C12 — C13 — H13 


120.5 (18) 


C14 — C13 — H13 


121.1 (18) 


C15 — C14 — C13 


120.2 (2) 


C15 — C14 — H14 


120.7 (18) 


C13 — C14 — H14 


119.1 (18) 


mi p 1 p^ pi 
JN i — C 1 — C2 — Co 


0.3 (4) 


P1 P^ PI P/1 

C 1 — C2 — C 5 — C4 


1 H {A \ 

-2.7 (4) 


p^ pi p/i pc 
C2 — C.J — C4 — CD 


1 A (1\ 

1.4(3) 


PI P/1 PC XTl 

Co — C4 C5 — JN j 


2.5 (3) 


pi P/1 PC M^ 

C3 — C4 Co — JN 2 


— 1 / 1 .5 (Z) 


\r1 p/r p-7 po 

JN 1 — Co — C / — Co 


1 A 

1.9 (3) 


\n p/r p-7 pq 

JN2 — Co — C / — Co 


1 HH H 1 /I A\ 

—[//./[ (iy) 


p/; r^n po pn 

Co — C7 — Co — C9 


-2.3 (3) 


C7— C8— C9— CIO 


0.2 (4) 


C8— C9— CIO— Nl 


2.5 (4) 


04— Cll— CI 2— N4 


178.7 (2) 


03— Cll— CI 2— N4 


0.0 (3) 


04— Cll— C12— C13 


-0.1 (4) 



03— Cll— C12— C13 -178.9(2) 



sup-6 



/ ~\ "> pn pi ^ 
Uz — C 1 / — C 1 o 


110 A O / 1 A\ 

1 io.4o (iy) 


P.1 PI 7 pi / 

Ul — CI / — Clo 


1 1 C 1 1 C\ H \ 
11 J.ll (1 /) 


/ • / XT 1 P 1 A 

Co — JN 1 — CIU 


m A/1 C\ A\ 

11 / .U4 (iy) 


( • / XT 1 7„| 

Co — JN 1 — Z,nl 


1 T"> QA (\ A\ 

IZZ.oU (14) 


P 1 A XT 1 V,, 1 

CIU — JN 1 — Znl 


110 AO f\ C\ 

1 lo.Uo (1 j) 


P C XT') P/. 

Cj — JNZ — Co 


111 10 Q \ 

133.30 (lo) 


PC XT') TIC 

Cj — JNZ — rl j 


111 A \ 

1 13.4 (iy) 


( • / xt^ 1IC 

Co — JNZ — hlj 


111 1 f\Q\ 

1 13. z (iy ) 


p c XTI P1 

Cj — JN3 — CI 


11*7 A/Z /10\ 

11 /.4o (lo) 


P C XT1 ~7 ^ 1 

C j — JN 3 — Zn 1 


1 ic A1 ( 1 A\ 

1ZJ.U3 (14) 


( • 1 XTl 1 

CI — JN3 — Znl 


I 1 H 1£ (\ ^\ 

I I /.ZO (1 J) 


pn xt /i pi ^ 
Clz — JN4 — Clo 


m m/1 h\ 
Lli.yl (1 /) 


pn XT A ~7 1 

Clz — JN4 — ^Znl 


110 1A /11\ 

1 lo.3y (13) 


PK XT A ~7 ^ 1 

Clo — JN4 — ^Znl 


1 1 A CA C\ A\ 

1 iy.o4 (14) 


pn l -7,, i 

CI / — Ul — Znl 


I 1 c A A / 1 1\ 

I I j.4y (13) 


P 1 1 7„ 1 

Cll — <J3 — Znl 


11C IO /1 1\ 

11 J.ZO (Iz) 


"7,, 1 P.C TJC A 

Zn 1 — Uj — hi j A 


in / 1\ 
117 (2) 


V., 1 P.C 1 K D 

Znl — <Jj — hljr> 


1 TA /1\ 

IzU (3) 


TJC A PVC I KD 

rlJA — Uj — rljr> 


1 A/^ f1\ 

lUo (3 ) 


11/ a p, / i t / n 

hloA — Oo — hlor> 


1 f\H /TA 
1U/ (Z) 


M/1 1 "N.T1 

JN4 — Znl — JN3 


1 £A /I O /'*7\ 

ioy.4o ( /) 


XT A ~7 1 XT 1 

JN4 — Znl — JN 1 


AO AA (H\ 

yo.yu (/) 


\\J1 7« 1 MI 

JN3 — Znl — JN 1 


OQ A1 SH\ 

oy.ui (/) 


XT A 7-. 1 P.1 

JN4 — Znl — <J3 


H/Z OA //i\ 

/0.0U (0) 


XTT v., 1 P.1 

JN3 — Znl — U3 


1 1 A *7A //i\ 

iiu. /y (0) 


XT 1 "7„ 1 Pi -5 

JN 1 — Znl — <J3 


00. oz (0) 


XT A -7,, 1 P, 1 

JN4 — Znl — Ol 


HZ HZ f/Z\ 
I J. /J (O) 


XTl V., 1 P, 1 

JN3 — Znl — Ol 


AC A"") /£\ 

yj.yz (0) 


"NT 1 1 P. 1 

JN 1 — Znl — Ul 


1 a 1 m / h\ 

iui .yz ( /) 


rn 7n1 Ol 


IO 1Q ^ 


N4 — Znl — 05 


85.73 (7) 


N3 — Znl — 05 


88.44 (7) 


Nl — Znl — 05 


164.45 (7) 


03 — Znl — 05 


79.96 (7) 


Ol — Znl — 05 


93.61 (7) 


Ci j — Clo — JN4 — Znl 


1 H/Z QH / 1 /i\ 

—1 /o.o/ (lo) 


Ci / — Clo — JN / I — Znl 


1 1 /T\ 

3.2 (2) 


02 — Ci / — Ui — Zni 


1 "71 £C / 1 A\ 

1 /3.0J (iy) 


Cio — Ci / — Ui — Zni 


c 0 o\ 
—0.0 (z) 


r\A n 1 r\i 7„i 
U4 — C i i — Ui — Zn i 


—1 /o.y (z) 


pn p 1 1 p,q v.. 1 
Ci2 — Ci i — Vi — Zni 


1 H /T\ 

1.7 (2) 


P 1 0 M/1 7 n 1 Ml 

CiZ — JN4 — Zni — JN3 


1 iq o / 1^ 
13y.Z (3 ) 


Cio — JN4 — ^Zni — JN3 


/II T / A \ 

— 43. Z (4) 


PI i \t A v*. 1 TvT 1 

C12 — JN4 — Zni — JN i 


oi ia /'1/c^ 

-82.39 (16) 


C16— N4— Znl— Nl 


95.14 (16) 


C12— N4— Znl— 03 


1.98(15) 


C16— N4— Znl— 03 


179.51 (16) 


C12— N4— Znl— Ol 


177.47 (17) 


C16— N4— Znl— Ol 


-4.99(15) 
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M/i rn n i pi^i 
JN4 C12 — CI 3 — C14 


-0.2 (3) 


C 1 z — JN 4 — Zn 1 — U j 


OZ.OJ (lo) 


CI 1 — C12 — C13 — C14 


1 "70 C 

1 /O.J (Z) 


Z" 1 1 C XT /I "7„ 1 PC 

C 1 o — JN 4 — Zn 1 — Uj 


AA Ol C\ C\ 

-yy.oi (io) 


pn pi i pi i pi c 
C 1 2 — C 1 3 — C 1 4 — C 1 3 


0.5 (4) 


PC XTT "y„ 1 XT /I 

CD — JN 3 — Zn 1 — JN 4 


loZ.Z (3) 


pi i a pic pi/; 
CI 3 — C14 — CI J — Clo 


A. 1 (A\ 

-0.3 (4) 


Z" 1 1 XT1 7n 1 XT /I 

CI — JN3 — Znl — JN4 


—15. 1 [p) 


pi j pic pi/; M/l 
C14 — CI J — Clo — JN4 


-0.2 (3) 


XTQ V,, 1 \t i 

Cj — JN3 — Znl — JN 1 


T] 1 7 pi z\ 

Z3. 1 / (lo) 


pi/1 pic pi/: pn 
C 1 4 — C 1 J — C 1 0 — C 1 / 


1 ly. 1 (Z) 


Z" 1 1 XT1 7*-. 1 XT 1 

CI — JN3 — Znl — JN 1 


1 /CT "71 (\ £.\ 

— loZ. /3 (lo) 


M/1 PK P 1 "7 P.0 

JN "H Clo — CI / — U2 


1 77 £C / 1 G\ 

—l / /.oj (iy) 


CD — JN 3 — Zn 1 — U3 


— 0Z.O4 (1 /) 


P1C PU P 1 "7 P.O 

CIS — Clo — CI / — (J2 


2.4 (3) 


CI — JN3 — Znl — U3 


111 T7 /1 /C\ 

lll.Z/ (lo) 


~\ta p 1 /: pn pi 
JN4 Clo — CI / — Ol 


2.7 (3) 


PC XT1 v., 1 r\ i 

C j — JN 3 — Zn 1 — U 1 


1 TC AC /1 /C\ 

IZj.Uj (lo) 


pic pit pn p.1 
CIS — Clo — CI / — Ul 


—1 / 1 .1 (Z) 


/ • i XT1 V., 1 P 1 

CI — JN3 — Znl — Ul 


-oU.oj (lo) 


\n p/r \t i pin 

JN2 — Co — JN 1 — C1U 


1 *7A "71 ( 1 A\ 

—l /V. 11 (iy) 


PC XTT v., 1 Z~\C 

C j — JN 3 — Zn 1 — Uj 


1/11 /1A/1/C\ 

— 141. 4y (lo) 


po p/; mi pip. 
C / — Co — JN 1 — C 1 U 


A *7 /I \ 

0.7 (3) 


p 1 XTT V« 1 C 

CI — JN3 — Znl — Uj 


3Z.oZ (lo) 


\n p/; mi 7.^1 
JN2 — Co — JN 1 — Znl 


1*7 A /"]\ 
1 /.U (3) 


p Z mi "7,, 1 XT/1 

Co — JN 1 — Znl — JN4 


1 /C A "7 1 ( 1 C\ 

loU. / I (1 j) 


P"7 P£ Ml 7_1 

c / — Co — jn i — zn i 


— lOZ.JO (1 j) 


flA XT 1 TV. 1 XT /I 

C1U — JN 1 — Znl — JN4 


O /1A /'I H\ 

—ZAkj (1 /) 


pn pin mi p/: 
cy — C 1 U — JN 1 — Co 


-3.0 (3) 


Co — JN 1 — Znl — JN3 


-lb. Id (lo) 


pn p 1 n m 1 v„ i 
CV — C 1 U — JN 1 — Zn 1 


1 <c 1 11 ^1 a\ 
lol.ll {Ly) 


pin \t i -i XT "5 

C1U — JN 1 — Znl — JN3 


1 *7A & A ( 1 *7\ 
1 /U.04 (1 /) 


Ml PC mi p/: 

JN3 — CD — JN2 — Co 


1 a a /I \ 


/ • Z XT1 ~7 1 Z~i1 

Co — JN 1 — ^Znl — <J3 


O A &A /I £\ 

o4.o4 (lo) 


p^i pc mo p/: 
C4 — CD — JN 2 — Co 


1 /CO A /">\ 

loo.y (Z) 


P1A XT 1 V„ 1 p,Q 

C1U — JN 1 — Znl — <J3 


*70 /I *7 /1 /i\ 

— /0.4/ (lo) 


M1 r^/; mo /"'c 
JN 1 — Co — JN2 — CD 


6.7 (3) 


pz; XT1 7„I /"U 

Co — JN 1 — Zn 1 — U 1 


1 T> 1 A (\ £\ 

— izz.iu (lo) 


P"7 p/; MO PC 

C / — Co — JN 2 — CD 


— 1 15. 1 (Z) 


pin \i i 7„i p.1 

C1U — JN 1 — ^Znl — Ul 


"7/1 *7A /"1 T\ 
/4. /V (1 /) 


MO PC Ml PI 

JN 2 — CD — JN 3 — C 1 


1 *7/i oi ( 1 a\ 
1 /4.V3 (iy) 


pz XT1 7„l p,^ 

Co — JN 1 — Zn 1 — Uj 


34.4 (3 ) 


p/i pc mi r^i 
C4 — CD — JN 3 — C 1 


-4.8 (3) 


p i a XT1 7„I p,c 

C1U — JN 1 — Znl — Uj 


1 AC St (1\ 

— lUo.o (3 ) 


MO PC Ml 7^.1 

JN2 — CD — JN3 — Znl 


1 1 A (1\ 

-11.0 (3) 


Cll — U3 — Znl — JN4 


1 QQ ( 1 C\ 

_ 1 .yo (1 j) 


P/1 PC Ml 7„1 

C4 — CD — JN 3 — Zn 1 


1 /C A TC / 1 C\ 

loy.Zj (Id) 


pi 1 p,-> ^7„ i XT1 

Cll — U3 — Znl — JN3 


1 7/1 in ( 1 c\ 
— 1 /4.3 / (1 j) 


PO PI Ml PC 

C2 — C 1 — JN 3 — CD 


■5 C (1\ 

3.6 (3) 


pi 1 1 XT 1 

Cll — U3 — Znl — JN 1 


A*7 AO {\ £.\ 

y /.yo (lo) 


PO P 1 Ml V.. 1 

C2 — CI — JN 3 — Zn 1 


1 o 1 n i 1 1 n\ 
-1 /1.U1 (iy) 


pi 1 p.Q V„ 1 p, 1 

Cll — U3 — Znl — Ul 


11 A 

-11.4 (2) 


P 1 1 P 1 O M A P 1 /C 

C 1 3 — C 1 2 — JN A — C 1 0 


-0.4 (3) 


p 1 1 Pi"? -7., i PC 

Cll — U3 — Znl — Uj 


on no /i/:"* 

-8y.y2 (16) 


Cll— C12— N4— C16 


-179.23 (18) 


C17— Ol— Znl— N4 


6.50 (16) 


CI 3— CI 2— N4— Znl 


177.11 (17) 


C17— Ol— Znl— N3 


179.98 (17) 


Cll— CI 2— N4— Znl 


-1.8(2) 


C17— Ol— Znl— Nl 


-89.78 (17) 


C15— C16— N4— C12 


0.6 (3) 


C17— Ol— Znl— 03 


15.9 (3) 


C17— C16— N4— C12 


-179.36 (18) 


C17— Ol— Znl— 05 


91.17 (17) 



Hydrogen-bond geometry (A, °) 



D—H-A 


D — H 


R-A 


D-A 


D—H-A 


C10— H10-N4 


0.93 (3) 


2.59 (3) 


3.189 (3) 


123 (2) 


05— H5B -O6 


0.82 (4) 


1.95 (4) 


2.750 (3) 


166 (4) 


N2— H5-03' 


0.75 (3) 


2.08 (3) 


2.823 (2) 


172 (3) 


O6— H6B-OI" 


0.86 (2) 


2.05 (2) 


2.832 (3) 


151 (2) 


05— H5A-U2 m 


0.83 (4) 


1.97(4) 


2.804 (3) 


176 (3) 


C2— H2-02 ii 


0.94 (3) 


2.56 (3) 


3.432 (3) 


155 (2) 


C3— H3- -04 iv 


0.86 (3) 


2.41 (3) 


3.117(3) 


140 (2) 


C15— H15-02 v 


0.88 (3) 


2.57 (3) 


3.309 (3) 


142 (2) 


Symmetry codes: (i) 


-x+2, -y+l, -z+1; (ii) -x+l, -y+l, -z; (iii) x+l,_v, 


z; (iv) x,y+l,z; (v) 


-x, -y, -z. 
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